Introduction
In the framework of the Standard Model of Particle Physics, the hadronic decay D 0 → K 0 S π + π − provides access to the measurement of the mixing parameters in the neutral D meson system. Due to a cancellation via the GIM mechanism [1] and CKM suppression [2, 3] , mixing is suppressed in the neutral charm sector and therefore experimentally challenging. The Standard Model predicts CP violation in D 0 − D 0 mixing (indirect CP violation) to be ≤ 10 −5 [4] . More recent theoretical calculations [5] find sizable effects on the limit [4] due to the corrections from the leading Heavy Quark Expansion (HQE) [6] contributions. Evidence for New Physics (NP) could be found if discrepancies between experimental observations and the predicted level of indirect CP violation in the Standard Model occur.
A measurement of the mixing parameters x D and y D as well as of the parameters |q/p| and φ = arg(q, p), which govern indirect CP violation, will be performed based on a time-dependent amplitude-model analysis of the full LHCb dataset of 2011 and 2012 corresponding to an integrated luminosity of 3 fb −1 . This analysis will combine both prompt and semileptonically-tagged
to obtain a large sample of high purity and with sensitivity at all D 0 decay times. Sensitivities of 0.23% for x D , of 0.17% for y D , of 0.2 for |q/p| and of 11.7
• for φ are expected for the combined dataset of 3 fb −1 [7] .
The current world-averages provided by the Heavy Flavour Averaging Group 
Theory
The hadronic decay D 0 → K 0 S π + π − provides access to the measurement of the mixing parameters of the neutral D-meson system 
implies indirect CP violation or CP violation in mixing if |q/p| = 1 while direct CP or CP violation in decay is manifested in a difference in the rates of a decay and its charge-conjugated decay, e.g.
. In consequence, a time-dependent amplitude analysis is sensitive to the parameters |q/p| and φ = arg(q, p) governing indirect CP violation whereas a time-integrated analysis of
The LHCb experiment at the Large Hadron Collider
The analysed data are recorded by the LHCb experiment at the Large Hadron Collider (LHC) [9, 10, 11] at CERN. Pure proton beams are produced by stripping off the electron of hydrogen atoms and the protons are then initially accelerated by the linear collider (LINAC 2). Successively, the protons are accelerated further in the Booster, the Proton Synchrotron (PS) and the Super Proton Synchrotron (SPS) before being injected into the LHC and reaching their final collision energy.
The description of the LHCb detector is based on Ref. [12] . The LHCb detector is a single-arm spectrometer illustrated in Fig. 1 where the collision point is chosen as the origin of a right-handed coordinate system depicted in Fig. 1 . With a cross section of 10% of all visible events inside the LHCb detector acceptance for producing charm quarks [13] , the LHCb detector is perfectly suited for studies in the charm system. The beam pipe is enclosed by the Vertex Locator (VELO) aligned such that the collision point of the protons is located in the centre of the x-y plane of the VELO. Built of silicon strip sensors, the VELO provides measurements of track and vertex coordinates with high precision. Apart from the VELO, the tracking system consists of the Tracker Turicensis (TT), and three tracking stations (T1-T3) subdivided into the Inner and Outer Trackers, (IT) and (OT). The TT as well as the IT are composed of silicon microstrip sensors whereas the OT employs straw tubes. Embedded in a 4 Tm dipole magnet, this system provides both track coordinate and momentum measurements. Approximately a third of all K 0 S mesons decay inside the VELO acceptanceso-called long tracks (L) -and exhibit a better momentum resolution than so-called downstream tracks (D) of K 0 S mesons decaying outside the VELO acceptance. A system of Ring Imaging Cherenkov Detectors (RICH) is used to obtain excellent separation between kaons and pions. The C 4 F 10 and aerogel radiators of RICH1 ensure particle identification for low-momentum charged particles whereas the CF 4 radiator of RICH2 show a better performance for the high-momentum range. The shashlik calorimeter system composed of scintillating tiles and lead absorbers in the Electromagnetic Calorimeter (ECAL) and iron absorbers in the Hadronic Calorimeters (HCAL), respectively, provide identification and energy measurements of electrons, photons and hadrons. To identify electrons in the trigger, a Scintillator Pad Detector (SPD) and a Preshower Detector (PS) are installed in front of the ECAL. The muon system (M1-M5) uses multi wire proportional chambers filled with a gas mixture of Ar : C0 2 : CF 4 and in the inner region of M1 triple-GEM detectors to measure the spatial coordinates of muon tracks and between the M2 to M5 stations, iron blocks serve as absorbers. 
is high for all D 0 decay times. A subsample from B 0 → D * + µ − ν µ decays is characterised by a cleaner signature due to the additional information from the D * decay than the sample from B − → D 0 µ − ν µ decays. In the following, the discussion will be restricted to the analysis of
The complete LHCb dataset is passed through an offline preselection algorithm after triggering to select specific decay types. The hardware trigger exploits the transverse momentum of the muon whereas the software-based second stage requires the muon candidate to pass criteria on momentum, transverse momentum, the track χ 2 /dof and impact parameter amongst others. The dataset is then reduced using selection criteria which were revised to increase the efficiency especially at the boundaries of the Dalitz plane and to flatten the efficiency across the Dalitz plane. A uniform efficiency in the Dalitz variables m
S π − and m 2 π + π − is required to minimise efficiency corrections and thus also the systematic uncertainty corresponding to the correction. The events selected by the preselection are required to pass through an offline selection and are then used to train a multivariate classifier to further supress background events. A comparison of the previous and revised preselection efficiencies for
and the trigger efficiency for various topological trigger lines measured relative to the
candidates having passed the preselection are illustrated in Fig. 2 and in Fig. 3 , respectively.
As implied in Fig. 2 and in Fig. 3 , a slight increase of the efficiency for 
− ν µ decays produced from generator level Monte-Carlo simulation using the BABAR 2010 model [14] . [14] . With exception of the ρ(770) meson which is described by a Gounaris-Sakurai distribution, the intermediate P-and D-wave resonances are modelled by a relativistic Breit-Wigner distribution [14] . The S-wave contribution in the K 0 S π ± channel corresponding to the K *
(1430)
± meson is described by the LASS parametrisation whereas the K-matrix formalism is applied to formulate the π + π − S-wave contributions [14] . Changes to the model might be indispensable due to the achievable sensitivity. The interference of the listed amplitudes can be visualised in the Dalitz plane spanned by m The time-dependent amplitude-model analysis fit will use GooFit [15] -a parallel fitting framework for Graphics Processing Units (GPUs) implemented in CUDAwhich provides a significant speed-up compared to conventional Central Processing Units (CPUs). GooFit [15] is written especially for maximum-likelihood fits or timedependent amlitude-model amplitude analyses and thus the most common line shape models like relativistic Breit-Wigner, Gounaris-Sakurai and the LASS parametrisation are available.
Conclusion
A measurement of the mixing parameters x D and y D as well as of the parameters |q/p| and φ = arg(q, p), which govern indirect CP violation, will be performed based on a time-dependent amplitude-model analysis of the full LHCb dataset of 2011 and 2012 corresponding to an integrated luminosity of 3 fb −1 using both prompt and semileptonically-tagged
